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Abstract.— The root systems of 48 perennial plants, representing nine species from the Rock Valley area within

the northern Mojave Desert, were excavated by 10 cm depth increments to determine, by depth of soil, the distribu-

tion of roots larger than about V2 mmdiameter. The depth of the root zone of all species was relatively shallow and

abviously limited bv depth of penetration of precipitation (about 10 cm mean annual rainfall).

There were species differences, however, in distribution of roots. Even though a sizeable proportion of the root

systems was in the first 10 cm of soil, this portion consisted largely of multiple woody tap roots with relatively few

small roots. In all cases except one (Krameria parvifolia Benth), more small roots were in the second 10 cm than in

the first. From 50 to more than 80 percent of the total root systems were in the first 20 cm. In most cases the

majority of small roots was found between 10 and 30 cm in depth. Very fine roots were sampled separately by depth

*nd zone without regard for species because they could not be differentiated by species. Relative depth distribution

af very fine roots at Rock Valley for 0-10, 10-20, and 20-30 cm, was about 17, 42, and 41 percent, respectively. The

total for the first 20 cm was 59 percent. On a 22 April date, there were 225 kg/ha roots from winter annuals in the

Rock Vallev area; 19 percent of them were in the first 5 cm of soil in contrast to 8 percent in 10 cm of soil for

perennials. On Pahute Mesa located in the southern Great Basin desert area of the Nevada Test Site in Artemisia

tridentata Nutt. var. tridentata, 8 percent of the roots was in the first 5 cm, indicating more shallow rooting com-

pared with the northern Mojave Desert.

Any understanding of the role of soil on

desert ecosystems requires that the distribu-

tion of plant roots in soil profiles be known.

This investigation was to obtain some of this

information. Rooting habits of desert plants

in the western United States have been stud-

ied with conclusions that they generally are

not deep-rooted unless they are in places

where rain water accumulates (Cannon 1870,

Dittmer 1964, Markle 1917, Waterman
1923). These workers recognized that depth

of rooting was often limited by caliche layers

near the soil surface or by unfavorable soil

chemistry or soil physics. None of them, how-

ever, reported quantitative information on

the amounts of roots at different depths. Con-

sequently, the distribution with depth of

roots of several major perennial plants in the

Rock Valley area of the northern Mojave

Desert was obtained.

Materials and Methods

Root systems of 48 individual plants repre-

senting nine species were excavated during

the spring and summer of 1972. The species,

with numbers of individuals sampled, were:

Atriplex canescens (Pursh) Nutt. (four-wing

salt bush) (6), Acamptopappiis shockleyi Gray

(3), Atriplex confertifolia (Torr. & Frem.)

Wats, (shadscale) (7), Larrea tridentata (Sesse

& Moc. ex DC.) Cov. (creosote bush) (3),

Ephedra nevadensis Wats. (Mormon tea) (7),

Lijcium andersonii A. Gray (wolfberry or

desert thorn) (5), Lycium pallidum Miers

(wolfberry or desert thorn) (6), Krameria par-

vifolia Benth. (3), Ambrosia dumosa (A.

Gray) Payne (burro bush) (8). The numbers in

parentheses refer to the number of plants ex-

cavated for each species. Nomenclature of

the species follows Beatley (1976). These col-

lections were made in connection with other

studies that involve the shoot:root relation-

ship of perennial desert plants in the field.

The excavations were made by hand shovel

and roots were separated by 10 cm depth in-

crements.

The soil was carefully excavated for each

plant and often 1 to 3 m3 of soil was re-

moved. The soil was not screened to remove
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Table 1. Distribution by depth of roots from nine perennial plant species collected from Rock Valley to northern

Mojave Desert (values are percent of total root system).
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Table 1 continued.

E. nevadensis
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Table 3. Root sampling in Frenchman Flat, 22 April 1976, in typical Ambrosia dumosa dominated area, using the

pattern of Bamberg et al. (1974a) (large roots not sampled).

Inter- In

space canopy

(80%) (13.3%)

Large roots (3 mm)°
Small roots (1 to 3 mm)
Fine roots (< 1mm)
Fine roots in organic debris'

Under
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main photosynthetically active longer in the

season than others (L. tridentata and K. par-

vifolia) were not too much unlike other
plants, except for the shallow nature of K.

parvifolia mentioned above. Krameria parvi-

folio had a greater proportion of small roots

than did other species.

Depth distribution of the very fine roots

for Rock Valley was in kg/ha, 60, 149, and
142 for 0-10, 10-20, and 10-30 cm, respec-

tively (Table 2). This was not different from
roots in general. The surface soils of the

northern Mojave Desert are low in both large

and fine roots, and this probably is related to

high soil surface temperatures and low soil

moisture of the summer months. This condi-

tion (few perennial roots in the surface 10

cm) does support a relatively large number of

winter annuals after normal winter rainfall

(Turner and McBrayer 1974).

Soil samples were also taken to measure

primarily fine roots in Frenchman Flat and
Mercury Valley by the procedures of Bam-
berg et al. (1974). These were not designed to

collect the large and intermediate roots, al-

though some appear in the samples (Tables 3

and 4). Indicated were 251 kg/ha for small

and fine roots in the site in Frenchman Flat

Table 5. Depth distribution of roots from an

ed 22 April 1976).

plants from different locations on the Nevada Test Site (collect-

100% of area, kg/ha 20% of area, kg/ha

French-

man
Mercun Flat

Rock

Valley Mercury

French-

man Rock

Flat Valley

Littei

0-5 cm deptli

870 367

Large roots

Small roots

Fine roots

Fine roots in organic debris

Large roots"

Small roots

Fine roots

Fine roots in organic debris'

Large roots"

Small roots

Fine roots

Fine roots in organic debris

Large roots

Small roots

Fine roots

Fine roots in organic deb

Totals

0-5 cm
5-10 cm

10-20 cm
20-30 cm

"See Table 2.

°°SeeTable2.

—
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Table 6. Roots in soil samples collected in Larrea-Ambrosia communities on 24 September 1976. Values norma-

lized 17 percent ash and corrected (organic debris corrected to 35 percent).

Inter- In

space canopy

(80%) (13.3%)

Under

plant

(6.7%)

Total

(100%)

Large roots"

Small roots

Fine roots

Fine roots in organic debris"

Large roots
°

Small roots

Fine roots

Fine roots in organic debris'

Large roots"

Small roots

Fine roots

Fine roots in organic debris'

kg/ha 0-10 cm
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and 1132 kg/ha for the site in Mercury Val-

ley. These samples were taken in spring, so

they should have shown a component of fine

roots due to phenological stage (Caldwell and

Fernandez 1975).

Roots associated with winter annual plants

are shown in Table 5. Two sets of values are

shown. One is based on the assumption that

the biomass is uniform and the other (realis-

tic) is that the winter annuals occupy 20 per-

cent of the land area. On this basis the esti-

mated biomass in kg/ha for winter annual

roots was 602, 118, and 255 for Mercury Val-

ley, Frenchman Flat, and Rock Valley, re-

spectively (22 April 1976).

The depth distribution of the annual roots

was more shallow than for perennial plants,

as expected. The first 5 cm of soil had 19, 31,

and 26 percent, respectively, for Mercury

Valley, Frenchman Flat, and Rock Valley. In

the first 10 cm of soil from Rock Valley, only

8 percent of the perennial roots (mostly fine

roots) (Table 2) were present. In Frenchman
Flat and Mercury Valley they were 20 and

14 percent, respectively, but these values are

for 10 cm and those for annuals were for 5

cm.

Another set of soil samples by the same

procedure was taken on 24 September 1976

in a L. tridentata-A. dumosa community
(Table 6). The total root biomass in kg/ha

was 797 at this September date, which is es-

sentially the same as the April date in Table

2 (759 kg/ha).

To compare the root patterns of the first 5

cm of soil of the Great Rasin desert (an Arte-

misia community) with the northern Mojave

Desert, a root sampling procedure as above

was used in Pahute Mesa (Table 7) of the Ne-

vada Test Site. The percentage of the roots in

the first 5 cm was 7.8 percent, which is about

the same as in the first 10 cm of the northern

Mojave Desert. In the first 10 cm at Pahute

Mesa, 39 percent of the roots were present.

Solid rock existing below 20 cm at the site

sampled prevented root distribution at lower

depths. The root sample of 2975 kg/ha com-

pares with an estimated aboveground bio-

mass of about 3000 kg/ha (Wallace and Rom-
ney 1972).
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